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ABSTRACT OF THE DISSERTATION
The Effect of Stress and Genetic Factors on Alcohol Consumption
Among Males in Olancho District, Honduras
By
Gloria Amanda Madrid
Doctor of Public Health in International Health
Loma Linda University, Loma Linda, California, 2000
Barbara Anderson, Chairperson
Alcoholism is a major public health problem globally. More than twenty studies
have examined the association between the neurotransmitter dopamine DRD2 TaqI
polymorphism and the onset of alcoholism, with half supporting an association. This study
was based on the assumption that there is a relationship between the presence of the DRD2,
one’s exposure to stress, and alcohol consumption. We examined the gene-stress
interactional model in a sample of 309 males of Mayan descendents in the Olancho district
of Honduras (age range 18-87). Participants were interviewed by a health care professional
and blood samples were obtained for genetic identification. The Michigan Alcoholism
Screening Test (MAST) and the Hispanic Stress Inventory (HSI) were administered. Three
explanatory models were evaluated. The first model tested the effect of demographic
variables alone as predictors of MAST scores, the second tested the effects of stress and
DRD2 genotypes separately, and the third tested the effect of the interaction between stress
and the DRD2 genotypes. The first two models did not yield significant results; neither
m
MAST scores nor HSI scores were found to be associated with DRD2 genotypes. However,
model three confirmed a significant (p<.05) interaction between DRD2 genotype and the
stress score as a predictor of MAST score. Additionally, this difference was found to be
largely accounted for by the HSI occupational/economic stress score, which had a highly
significant (p=.003) interaction with DRD2 genotype as a predictor of MAST score. The
MAST scores of the participants that did not carry the DRD2 (A2A2) were found to be
nearly identical in low stress and high stress participants, whereas the MAST scores of
heterozygotic form of the DRD2 (A1A2) participants increased modestly with stress
(p-.Ol) and that of homozygotic form of the DRD2 (A1A1) participants increased
markedly (p=.001). These findings confirm the hypothesis that DRD2 genotype-phenotype
associations depend upon the magnitude of stress exposure. The findings of this study will
help health care professionals to identify individuals and populations at risk and to design
appropriate prevention and treatment programs at all levels.
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ACRONYMS
A1A1 Homozygotic form of the A1 allele
A2A2 Homozygotic form of the A2 allele
A1A2 Heterozygotic form of the A1 allele
CEREPA Alcohol Rehabilitation Center
DRD2 Dopamine D2 Receptor Gene
HSI Hispanic Stress Inventory
HTTLPR Serotonin Transporter polymorphism
IHADFA Honduran Institute of Alcoholism, Drug Addiction and
Pharmacodependency
MAST Michigan Alcohol Screening Test
MOH Ministry of Health
NIH National Institutes of Health
NGO Non-Governmental Organization
PAHO Pan American Health Organization
P300 Measurement of impairment in working memory
PREDISAN Local Private Volunteer Organization
S-MAST Short version of the Michigan Alcohol Screening Test
SPSS Statistical Package for the Social Sciences
TaqI Site of the dopamine D2 receptor gene.
UNICEF United Nations Children’s Fund
WHO World Health Organization
v
TABLE OF CONTENTS
List of Tables ix
List of Figures ,x
List of Appendices ,xi
Acknowledgments xn
CHAPTER 1 INTRODUCTION 1
A. Overview 1
B. Definition of Alcoholism ,2
C. Etiology of Alcoholism 2
D. Purpose and Rationale for the Study 5
E. Research Questions 6
CHAPTER 2 LITERATURE REVIEW 7
A. Alcoholism in Latin America. 7
B. Alcoholism in Honduras 10
1. Cultural Profile 13
2. Economic Profile 13
3. Public Health Care Profile 14
C. Genetic Factors and Alcoholism 15
D. Environmental Factors and Alcoholism 18
E. Alcoholism and Stress 19
F. Interaction Between Genetics, Stress and Alcoholism 23
vi
CHAPTER 3 METHODS 24
A. Study Design 24
B. Data Collection 24
C. Training of the Interviewers 26
D. Instruments Used ,26
1. Pretesting 26
2. Hispanic Stress Inventory ,27
3. Michigan Alcohol Screening Test ,27
E. Data Analysis ,28
F. Informed Consent and Ethical Considerations 29
CHAPTER 4 PUBLISHABLE PAPER 30
A. Stress as a Mediating Factor in the Outcome of the Studies of the DRD2
TaqI Polymorphism and Alcoholism 30
CHAPTER 5 OTHER FINDINGS 51
A. Prevalence of DRD2 51
B. Interaction of DRD2, Stress and MAST Scores 51
C. Strengths of the Michigan Alcohol Screening Test and HSI 52
D. Self Reported Drinks and MAST Scores 52
vn
CHAPTER 6 DISCUSSION AND CONCLUSION 53
A. Contextualization of Findings 54
B. Conclusion 58
C. Strengths and Limitations of the Study, 59
1. Strengths 59
2. Limitations 60




Table 1: Demographics for categorical variables...........................................
Table 2: Comparison HSI1 stress scores between US and Honduras samples
46
,47
Table 3: Mean MAST Score by Stress Level and DRD2 Allele ,48
Table 4: Demographics for continuous variables 64
Table 5: Diagnosis of Alcoholism using the MAST score 65
Table 6: Variables used to predict MAST scores in the Regression Models 66
Table 7: Regression of three models involving stress and the A1 allele on 
MAST alcoholism score................................................................ 67
ix
LIST OF FIGURES
Figure 1: Interaction Between HIS Occupational/Economic Stress Scores
by DRD2 TaqI Genotypes as Predictor of MAST Scores 50
x
LIST OF APPENDICES
Appendix A: Consent Form (English) 85
Appendix B: Consent Form (Spanish) 88
Appendix C: Demographic Intake Questionnaire (English) 92
Appendix D: Demographic Intake Questionnaire (Spanish) 95
xi
ACKNOWLEDGMENTS
This study would not be finished without the cooperation of many people. To all of
them my deepest appreciation. I especially want to thank my dissertation Committee
members Drs. Barbara Anderson, Jerry Lee and James MacMurray for their professional
contribution, guidance, patience, and friendship and especially for going above and beyond
the call of duty. I owe particular gratitude to the PREDISAN-Board members and co­
workers for their support, flexibility and economic contribution. In addition, PREDIS AN
provided the community base structure that contributed greatly to the success of this study.
Dr David Comings, director of City of Elope deserves recognition for his contribution in
processing the blood samples. I am in debt to Dr Jose Manuel Garcia and his family for
their endless hours of work in the field during the data collection process, related computer
tasks and the encouragement to complete this study. A special thanks to the interviewers
who participated in the data collection process.
I want to thank the School of Public Health at Loma Linda University for their
economic contribution. Special thanks to Dr. Jayakaran Job for reading my manuscript.
Finally, I want to thank my devoted family: My mother Antonia de Madrid, and my
children Bartola, Marcos and Fidelina for their understanding attitude, prayers and words





Alcoholism, a global public health problem with severe negative effects, impacts not
only the afflicted individual but also society at large (Kutlenios, 1998). In the United
States, alcoholism and its associated disorders account for a substantial proportion of the
demand for health and mental health care services (Rice, 1995). It is the third leading
cause of death and often leads to other physical problems, such as cirrhosis of the liver,
which is also a leading cause of death in the USA (Carson & Arnold, 1996). A
significant number of automobile accidents, violent acts including murders, rapes,
domestic violence and suicide are committed by people under the influence of alcohol
(Kutlenios, 1998). Peterson (1992) cites the following statistics in the United States:
alcohol contributes to 83% of fire deaths, 72% of aggravated assaults, 70% of sexual
abuse, including incest, 69% of deaths and injuries from falls. In addition it contributes
to 50% of murders. Alcoholism has been associated with family disintegration, juvenile
delinquency and illiteracy (Meza, 1988). There is a heavy financial burden resulting
from the use of alcohol and alcohol dependence. The National Institute on Drug Abuse
and National Institute on Alcohol Abuse and Alcoholism (NIH) reports, that during 1995
the economic cost to society due to alcohol abuse was 166.5 billion dollars. This cost is
mainly from resources used for care and treatment, lives lost prematurely, and reduced
productivity (Rice, 1995). The former report does not include estimates of the value of
pain and suffering for individuals and society at large.
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B. Definition of Alcoholism
The lack of a uniform definition of alcoholism has been a significant barrier for
comparison across different studies. The American Psychiatric Association (American
Psychiatric Association, 1994) in DSM-IV lists the two disorders of alcohol use as
alcohol dependence and alcohol abuse. Alcohol dependence is described as a pattern of 
compulsive use despite adverse consequences and is characterized by physiological
dependence on the alcohol. Tolerance and/or withdrawal characterize alcohol
dependence. Individuals with alcohol dependence often desire or try unsuccessfully to
reduce or eliminate alcohol consumption and frequently curtail important social or
occupational activities because of alcohol use. Alcohol abuse differs from alcohol
dependence because the affected person does not present compulsive behavior, tolerance
or withdrawal symptoms. However, the individual affected by alcohol abuse still
continues the use of alcohol despite adverse physical or social consequences. Alcohol
dependence and alcohol abuse are different from alcohol use. According to the American
Psychiatric Association (1994) as many as 90% of adult Americans have used alcohol
and many of these have experienced adverse consequences from their use. Most people
learn from the experience, do not repeat it and do not develop alcoholism. (Kutlenios,
1998).
C. Etiology of Alcoholism
In the past most researchers considered alcoholism to be exclusively a behavioral
disorder with the etiology being a learned behavior. Since the 1970s a growing body of
evidence from family, adoption and twin studies indicate a hereditary component of
alcoholism (Noble, 1998). With the advances of molecular biology and molecular
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genetic techniques, researchers have turned their attention towards discovering a genetic 
basis for alcoholism. Now, the heterogeneity of the causation of alcoholism is well
recognized. The research community accepts that genetic and other biomedical
predisposing factors must interact with environmental factors to produce alcoholism. 
(Noble & Paredes, 1993). Thus an exclusive focus in a single domain can no longer be 
justified on scientific grounds. The complexity of the alcoholism phenomenon requires
multivariate perspectives in which family, environment and genetics must be included in
the designs. This can clarify independent and interactive effects. (Slutske, 1999).
Molecular genetics offers a powerful new tool for determining elements that
contribute to the predisposition to disease. Insofar as genes are “expressed” in
phenotypes (e.g. discernible differences in biological activity or behavioral traits),
variations in allelic frequencies at those same genetic loci may reflect corresponding
differences in susceptibility or resistance to the expression of those phenotypes. 
Additionally, the great majority of identified genes haves multiple polymorphisms, many 
of which exert influence over various aspects of the functioning of the gene and,
therefore, the phenotypes associated with that gene.
One of the most widely of all genetic polymorphisms is the TaqI of the dopamine
D2 receptor gene (referred to as DRD2). TaqI refers to a site at any gene that is
recognized by TaqI restriction endonuclease, an enzyme that “cuts” the gene at the
T/CGA recognition site. As shown in Figure 1, excerpted from Blum et al. (1990), the
DRD2 gene is localized to chromosome 1 lq22-23.
The DRD2 TaqI polymorphism, hereafter referred to simply as DRD2, is a bi-
allelic marker, or single nucleotide polymorphism’. The larger of the two gene fragments
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shown in Figure 1 is referred to as the 1-allele, and the smaller fragment is referred to as 
the 2-allele. Because one allele is inherited from each parent, all individuals are
characterized by one of three possible genotypes: 1x1 (11), in which instance both
parents transmitted a 1-allele to the individual, 1x2 (12), wherein a 1-allele was acquired
from one parent and a 2-allele from the other parent, or 2x2 (22), where the 2-allele was
acquired from both parents. In normal non-Hispanic Caucasian samples the 1-allele is the
‘rare’ allele. Typically the prevalence of the 11-genotype is 1-4%, the 12-genotype is 7-
25%, and the 22-genotype is 70-85%. Both 11- and 22- genotypes are referred to as A1+
whereas 22 genotypes are referred to as A1
Studies at UCLA by Noble et al. (1993) undertook to examine the density of
dopamine D2 receptors in critical brain regions of deceased subjects whose tissue was
genotyped for the DRD2. They found that 11-genotype subjects had maximally reduced
D2 receptor density, 12-genotyped subjects had intermediate-depressed density, and 22-
genotype subjects had maximally elevated receptor density. Because reductions in D2
receptor density in brain have been shown to be associated with decrements in
dopaminergic activity (as witnessed, for example, in Parkinson’s disease), it can therefore
be generally assumed that, whether or not variations at the DRD2 gene truly impact an
expressed behavior, it does in fact influence dopaminergic activity.
Published studies since Blum’s report have led researchers to look for an
interaction between genetic and environmental factors that mediate the expression of the
DRD2 in the form of alcoholism. A more recent theoretical study by Berman et al.
(1997) examined the role of childhood stress-exposure in the mediation of the association
between the DRD2 TaqI polymorphism and two measures that have been linked to
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alcoholism: impaired visuospatial ability and reduced amplitude of the EEG P300 Wave 
amplitude. Their findings suggested that the A1 allele carriers may be more stress
‘sensitive’ than the A2 individuals.
It is hypothesized that there is a positive association between the A1 allele and
alcoholism, which may be manifested when the individual experiences an increase in
exposure to stress. The prevalence of DRD2 allele varies in different ethnic groups and
this variation sometimes has been used as an argument to oppose the association between
the TaqI and alcoholism. No studies examining this issue have been done among
Hispanics in the Americas. Thus this study is ground breaking in examining the
interactions among genetics, sociocultural stressors and the degree of alcoholism among
the Honduran male population. The treatment for alcoholism has ranged from social
ostracism to behaviorally oriented therapy and finally the disease model, which
incorporates a more comprehensive approach. The treatment model that will be applied
depends on the etiological view that the health care professional, the client and his family
hold about alcoholism.
D. Purpose and Rationale for the Study
The hypothesis of this study was based on the assumption that there is a
relationship between the presence of the neurotransmitter dopamine DRD2 allele, one’s
exposure to stress, and alcohol consumption. Over the years the relationship between
biobehavioral markers and vulnerability for alcohol abuse has been studied. These
markers have now been associated with the presence of the A1 allele of the Dopamine D2
receptor (DRD2) gene (Commings et al. 1993). One significant etiology of alcoholism
could derive from a combination of high levels of stress coupled with the low dopamine
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tone characteristic of subjects with the A1 allele. Sociocultural factors that produce stress 
for members of a society also increase the rates of alcoholism as a mechanism to cope 
with stress (Linsky, Colby & Straus, 1987). Therefore, sociocultural stress will have its
greatest impact in terms of alcoholism when the person carries the A1 allele of the DRD2
gene.
The purpose of this study was to test the interaction of alcoholism, sociocultural
stressors and the prevalence of the Dopamine DRD2 gene among Honduran males. Only 
males were chosen for the study since the prevalence of alcoholism is significantly higher 
for males than for females, according to an IHADFA study that demonstrated a 6:1 ratio
(Ramos, 1999).
This study examined:
1. The relationship between sociocultural stressors and degree of alcoholism among
Honduran males.
2. The association between alcoholism and the prevalence of the dopamine DRD2 gene
among Honduran males.
3. The interactions among genetics, sociocultural stressors and degree of alcoholism.
E. The research questions for the study were:
1. Is there a relationship between the degree of exposure to sociocultural stress and
degree of alcoholism among Honduran males?
2. Is there an association between the DRD2 gene and degree of alcoholism among
Honduran males?
3. Is there an association between alcoholism and stress only observed among those




A. Alcoholism in Latin America
Before Europeans arrived in Latin America, many Indians groups consumed 
fermented home made beverages of low alcohol content. These are still widely
consumed especially in rural communities. The illegal production of fermented and 
distilled alcoholic beverages makes it difficult to estimate actual consumption of alcohol. 
Except among a relatively small number of Protestant groups, restrictions on the use of
alcohol are basically unknown. Negrete (1976) observes that regulations and limiting 
hours of sale are not strictly observed even when the laws exist in some countries. For
example in Venezuela, the world’s largest per capita importer of alcoholic beverages (26 
million liters valued at $350 millions in 1981), the government tried to reduce
consumption by adding a 15% tax on liquor. However, consumption has continued to 
increase (Jang, Livesley & Vernon, 1997). Restrictions to limit use and availability have 
not been enforced in several countries in Latin America because of significant tax gains 
derived from the sale of alcoholic beverages and the large number of clandestine
producers. In Colombia, for example, provincial governments monopolize the
production of distilled alcohol beverages and support public education with profits
acquired. In Mexico, Natera et al. (1983) report that attempts to limit consumption have
been countered with strong opposition from distillers, vendors, farm owners and
governments. Pan American Health Organization (1998) reports that consumption of
imported or locally made scotch whiskies and rum are increasing in the upper classes.
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Despite variations in ethnic background, country and culture, alcoholism and 
alcohol related problems in Latin America have become a serious problem requiring 
urgent attention. The Pan American Health Organization (1998) reports that the general
prevalence in the countries of the region is between 5% and 10%. By adding excessive
drinkers to the alcohol dependent individuals, the overall prevalence reaches 12%. The
increased production of alcohol, especially beer, has contributed to the increase in
consumption observed in the region. Surveys conducted in population samples report
that lifetime prevalence of alcohol consumption (ingestion of alcoholic beverages at least
once in the respondent’s life) in Central America (Costa Rica, Guatemala and Panama) is
close to 65%. Other surveys, done at emergency services in the sub region, indicate life
time prevalence between 43% and 77%. The Pan American Health Organization
(PAHO) also includes cirrhosis of the liver as an indicator of alcohol consumption.
Cirrhosis varies from 6.4 to 34 per 100,000 (adjusted rate). Per capita alcohol
consumption ranges between 1.58 and 12 liters per year throughout the region. (Coombs
& Globetti, 1986).
Inherent cultural factors in Latin America play an important role in drinking
behaviors. There is a large tolerance of drinking in all social classes, and heavy drinking
among adult men is accepted and frequently even expected (Panitz, McConchie, Sauber
& Fonseca, 1983). Drinking problems in Latin America are closely interrelated with
other social problems such as violence and poverty. Negrete (1976) reported that the
cultural traditions among indian, white and mestizo populations reinforce social drinking.
Peer pressure to drink is high among men. In addition to recreational motives, heavy
drinking for males is associated with virility (Padilla, Cervantes, Maldonado & Garcia,
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1988). According to Natera et al. (1983) acceptance of heavy drinking by spouses and
high tolerance of absenteeism from work are also reinforcements to drink. Even when
heavy drinking is accepted and tolerated, Negrete(1976) reports that alcoholism
(compulsive nonstop drinking) is considered as a sign of weakness and a character flaw.
However, he observes that less stigma is attached to the label “alcoholic” in Latin
America than in the United States. Madsen, W. & Madsen, G. (1979) studied problem
drinking among acculturating Mexicans in the United States, noting that male
interpersonal relations almost require alcohol consumption. Abstinence might indicate
lack of “machismo”.
Alcoholism is often overlooked in Latin American women, but it is an emerging
problem. The cultural norm encourages heavy drinking among men and expects
abstinence from women. Due to the great stigma attached to alcoholism among women,
any alcohol problem is likely to be hidden. Hofman (1994) observes that Latin American
cultural norms inhibit drinking by females. However, Miguez (1983) reports that
younger women in Costa Rica now drink more frequently and more openly than older
women. A 1981 survey of 2,403 urban adult Guatemalans found that 68% of the males
and 50% of the women surveyed consumed alcohol frequently (Poitevin and Guzman,
1982).
Several epidemiological studies show demographic and social variation in
drinking styles. Fernandez et al. (1995) studied cultural influences and alcoholism
among Puerto Ricans in the US. The authors concluded that the concept of machismo is
linked to alcoholism. Thirty percent of Guatemalan men reported they drank more than
six bottles of beer or its equivalent per drinking episode (Poitevin and Guzman, 1982).
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The authors also found that drinking in this sample was related to higher than normative 
prevalence of physical and mental illness, accidents, and loss of work time. Coombs and 
Globetti (1986), after reviewing several ethnographic studies of alcohol use in Latin 
America, summarize that drinking behaviors are characterized as convivial and as a 
mechanism for facilitating interaction especially among men. Urbanization has 
introduced yet another motive for drinking among migrant Peruvians. Drinking becomes 
an escapist activity (Doughty 1979).
B. Alcoholism in Honduras
The pattern of alcoholism in Honduras is similar to patterns found in other Latin 
American countries. The use of alcohol is generally associated with rituals and emotional 
events such as weddings, anniversaries and funerals. Consumption is often expected at 
events where displays of emotion are expected and non-consumption is considered 
suspect (Honduras National Family Survey, 1996). The problem of alcohol abuse in 
Honduras is further exacerbated by many cultural traditions and myths, which influence 
Hondurans to drink alcoholic beverages. These include beliefs that alcohol: gives energy; 
is nutritious; raises body temperatures; is a stimulant; is only for courageous men; 
increases sociability; and that alcohol is only habit-forming if hard liquor is ingested.
The abuse of alcohol has been linked to the break-up of more than 50% of Honduran 
families (Bermudes, 1992). Within Honduras, the number of alcoholics has been 
estimated at more than 400,000 making up approximately 20% of the working 
population. According to Pan American Health Organization (Pan American Health 
Organization, 1998) 42% of traffic accidents are associated with alcohol consumption by 
the driver, and 61% of occupational accidents occurred among workers who had
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consumed alcohol in excess the day before. In a study of malnourished children and
mental illnesses in a parent, Meza (1988) found than the second most common illness of
the paternal parent was alcoholism. Alcohol is most commonly bought in small comer
stores known as pulperias. They are required to apply for a license to sell alcohol, but
they rarely do. There are regulations restricting sale to minors, but these regulations are 
also rarely observed (IHADFA 10). Alcoholism is the fourth leading cause of 
hospitalization in Honduras, even accounting for the many under diagnosed cases. It is
also one of the primary illnesses requiring psychiatric attention. (Sanchez, 1984).
Among women aged 15-49 in 1996, 1.6% of the hospital admissions were associated
with alcohol dependency syndrome, as well as 17.9% of Hondurans aged 50 and over
(PAHO 1998). In a survey of two of the major high schools in Tegucigalpa in 1987
Madrid & Armengol (1987) found that sixteen percent of the population surveyed had
had their first drink before they were 10 years old. Males drank more than females and
their main reasons for drinking were to socialize and to imitate their peers. Also, a high
percent of the informants had a close relative who was an alcoholic.
In 1975 the Ministry of Health initiated the mental health division under which a
national program combating alcoholism was implemented. For the first time it was
legally established that alcoholism was an illness and that people suffering from 
alcoholism had to be treated in public health facilities. In 1987 the National Congress
passed a law to create the Institute Hondureno para la prevencion del alcoholismo
drogadiccion y famacodependencia IHADFA (The National Institute of Alcoholism,
Dmg Addiction and Pharmacodependency). According to this law, the IHADFA is
responsible for research, prevention, treatment, and rehabilitation. After 25 years of
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existence of the IHADFA, the objectives originally formulated have partially been
accomplished. The main actions of the IHADFA so far have been directed toward
prevention and coordination with private organizations interested in working in the field 
of alcoholism. The IHADFA has worked with the Ministry of Education in the design of
educational materials to be incorporated in the official curriculum for public schools. In 
addition, special seminars have been held to train elementary and high school teachers.
In the research field, IHADFA has conducted several important studies. One of the
responsibilities of IHADFA is to work with the government to regulate the marketing and
promotion of alcoholic beverages. IHADFA has failed to meet this objective in part due
to strong opposition from the private sector, especially from the television and alcohol
industries.
In Honduras alcoholism has a major adverse societal impact. Alcoholic fathers are
often unemployed bringing in little income or inappropriately spending it on their
addiction. This, in turn, affects the health of their families, as the family’s ability to
obtain adequate food, clothing, and medical care are diminished (Meza, 1988). In
addition, alcoholism has an indirect influence on illiteracy. Children of alcoholics are
often unable to attend school because they can not purchase uniforms, books and other
required items. Consequently, alcoholism is a major contributing factor to the cycle of
poverty, domestic violence, poor health and underdevelopment within Honduras and
other less developed countries in the world (Murrele et al. 1990). Honduras has a unique
cultural, economic and public health profile which contributes to alcoholism.
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1. Cultural Profile
The study was conducted in the city of Catacamas located in the Olancho district, in
the eastern part of Honduras. The participants consisted of 309 males, 18 years and older
who were living in the city of Catacamas, Olancho. All the study participants spoke
Spanish as their primary language. Catholicism is the predominant religion in the area.
Within the Catholic Church drinking alcohol is quite acceptable and is part of the
religious practices. The majority of the population in Catacamas is homogeneous,
descendants of both the indigenous population and the Spanish conquistadors (Sarmiento,
1993). In remote areas of Olancho there are still some small tribes of more pure Indians
that retain their original language and culture. According with the observations of the
investigator the typical “machismo” experienced in the whole country is exacerbated in
Olancho. This is closely associated with alcohol drinking patterns. A popular alcoholic
drink in Olancho is coyol wine, extracted from the coyol palm tree. No one knows the
exact origin of the drink, but it plays an important role in the folklore of Olancho. During
springtime many people from other districts come to Olancho specifically to drink coyol
wine. Many alcoholics are introduced to alcohol as children with this typical drink.
2. Economic Profile
In Honduras, due to the large number of children and the majority of women not
working outside the home, the economically active part of the population is only 35% of
the total. The underemployment rate is 34% in rural areas, but in Olancho it is as high as
40%. The majority of the workers in Olancho are employed in agriculture. (Pan
American Health Organization, 1998). This unemployment and lack of opportunity in
the countryside has contributed to a large influx of immigration to urban areas. As in
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most parts of Honduras, there is an unequal distribution of land, with a few large
landowners providing employment for the people. This tradition has its roots in the
plantation model of the Spanish conquistadors, who enslaved the Indians. The
agricultural laborers have no employee benefits and are exploited in many ways. The
majority of the population lives in poverty, with little or no access to health and
education. According to a PAHO study, the family income in 75.6% of the households
fell below the poverty line. Approximately 24% of the households nationwide are headed
by women (Pan American Health Organization, 1998). Olancho probably follows the
same pattern. The main road that connects Olancho with the capital Tegucigalpa is
paved, whereas the remainder of the roads within the district are dirt roads. In certain
regions, communication and transportation is only possible on horseback or on foot. The
poor infrastructure makes it difficult for products to reach the market and has a direct
impact on the economy of Olancho.
3. Public Health Care Profile
The life expectancy of Honduran women is 70 years, and 63 years for men. The main
cause of death for women is associated with childbirth and the reproductive system. For
men, the main causes of death are associated with violent assault and occupational
hazards (Honduras National Family Survey, 1996). Violent assault has historically been
more prevalent in Olancho due to a history of interfamilial quarrels, the tradition of
seeking vengeance on one’s enemies, and easy access to firearms. Respiratory infections,
diarrheal diseases, and malaria are among the top killers in children (State of the World’s
Children, UNICEF, 1998).
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The health care delivery orientation of Olancho and Honduras in general is still
primarily curative. Outreach clinics, child survival and maternal child health services are
provided by the Ministry of Health and several private volunteer organizations such as 
the Good Shepherd Clinic and the Good Samaritan Clinic, both operated by expatriate
NGOs. Services for alcohol treatment are extremely limited in the country. There are
only three alcohol detoxification units operating within general hospitals. There are no
training programs for chemical dependency counselors. Contaminated drinking water, 
improper waste disposal, poor nutrition and unhygienic practices are widely prevalent.
C. Genetic Factors and Alcoholism
Both genetic and environmental factors have been implicated in the etiology of
alcoholism (Cutrona et al. 1994). Straus & Kaufman (1994) found that a history of
parental alcoholism is an important biological factor contributing toward alcoholism.
Goodwin et al. (1997) reported that male adoptees, who had a biological parent with a
history of alcoholism, were almost four times more likely to misuse alcohol during
adulthood. Today rapid developments in genetics are providing candidate genes that can 
be assessed for a role in alcoholism (Ball & Murray, 1994). According to Arinami, Gao,
Hamaguchi & Tom (1993), there is evidence that alcohol stimulates brain reward systems
in part through its action on the central dopaminergic nervous system. Noble & Paredes
(1993), points out that observations since 1988 have been leading toward the conclusion
that the Al Allele of the D2 dopamine receptor (DRD2) is associated with alcoholism. In
1990, Blum et al. (1993) reported that out of 40 severe alcoholics, 69% carried the taql
Al allele compared to only 20% of the 40 controls. He also reported a relative risk of 8.7
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for the carriers. These findings stimulated considerable number of studies to test the
same findings. Some studies have verified this observation, others have not.
Published studies can be divided in two main groups: Those supporting an association
between the A1 allele at DRD2 and alcoholism (Blum et al. (1990), Parsian et al. (1991),
Comings et al. (1991) and those refuting this association. The second group maintains
the contrary view that there is not significant association between the DRD2 allele and
alcoholism. (Bolos et al. (1990), Gelemter et al. (1991), Goldman & Risch, (1998).
Some studies that supported a statistically significant association between the Al allele of
DRD2 and alcoholism also show an apparent increase in relative risk associated with
increased severity of alcoholism (Blum et al. (1990), and Blum, et al. (1993), Uhl, Blum,
Noble & Smith, (1993) and Noble, (1998). According to Noble et al. (1993), total
evidence strongly supports an association of the Al allele of the DRD2 gene with
alcoholism. However, variations in the prevalence of this allele have been noted. Much
of this variation can be explained based on how the alcoholics and controls have been
selected and classified. Overall the current studies support the hypothesis that the DRD2
gene plays a significant role in alcoholism.
In studies of the DRD2 gene, samples have often been restricted to Caucasians.
However, positive association of the DRD2 and alcoholism has been demonstrated also
in non-Caucasian racial groups including Asians (Arinami et al. (1993), American
Indians (Goldman et al. (1993), and Blacks O’Hara et al. (1993). The DRD2 gene studies
have been limited in the Hispanic population. No studies have been conducted in
Honduras.
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Marked variability in the outcome of association studies has become a preeminent
problem in psychiatric genetics. The initial positive findings of association between the
serotonin transporter (HTTLPR) marker and neuroticism or novelty-seeking were quickly
followed both by positive and negative reports. However, while such variability in results 
has been observed with all psychiatrically relevant polymorphisms that have been
extensively studied, none have generated the level of debate attached to the controversy
around the studies of the association between the DRD2 TaqI polymorphism and
alcoholism.
Although several meta-analyses have largely confirmed an association between the
DRD2 TaqI Al-allele and alcoholism (Noble, 1998, and Noble, et al. (1993) the large
number of negative reports (Gelemter, Goldman, & Risch, 1993, and Gelemter &
Kranzler, 1999) has challenged the interpretation and even the veracity of the primary
association. Gelemtner has forcefully argued that positive DRD2 findings are probably
artifacts of hidden ethnic stratification sampling biases. Although this may be true in
part, it does not obviate the fact that both positive and negative reports have emerged
from studies in ethnically homogeneous populations such as the Japanese (Arinami, et al.
1993 and Chang, Ko, Lu, Pakstis, & Kidd, 1997).
An alternative view by Comings (1998) proposes that study to study variability in the
outcome of association studies is to be expected because these are polygenic disorders,
involving many different risk-associated genetic markers, each accounting for only 1-3%
of the variance in the phenotype. As a result a given phenotype such as alcoholism may
in one individual (or group) tend to be linked primarily to serotonergic gene variations,
whereas in the next individual the phenotype may derive more from say, dopaminergic or
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opioidergic gene variations. The important issue, then, may be the cumulative number of
‘risk alleles’ carried by individuals.
D. Environmental Factors and Alcoholism
Ball & Murray (1994), suggest that individuals with biological vulnerability to
alcoholism may be more susceptible to environmental “triggering” than those without
such vulnerability. In addition (Noble et al. (1993), found that some psychological,
environmental and sociocultural variables are related to the initiation and maintenance of
alcoholism as well as cocaine and other drug dependence. Studies of twins and adopted
children show a genetic contribution to alcoholism but also confirm an important
environmental component (Ball and Murray 1994). Cutrona, et al. (1994) states that
adoption itself is considered a risk factor for alcoholism mainly because of the problem of
abandonment. Another factor found by Straus and Kaufman (1994) is parental corporal
punishment that is significantly related to depressive symptoms, suicidal thoughts and
alcohol abuse.
A model that helps in understanding the variability in genotype-phenotype
associations is provided by studies that have demonstrated gene-environment
interactions. The potential relevance of environmental modification is clearly
underscored by studies that have shown the ability of stress exposure to modify the
mRNA expressions of some genes (Comings, 1998). Additionally there is evidence from
human studies that the response to stressors may itself be dependent on DRD2 TaqI
genotype.
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E. Alcoholism and Stress
The relationship between stress and alcohol abuse is well documented, although
not well understood (Brown, et al. (1990). In 1946 Bales’ theory stated that culture or
social structure influence the rate of alcoholism in three forms. The stress hypothesis
states that there are sociostructural factors that create stress and inner tension for
members of a particular group or society. The normative hypothesis states that there are
culturally supportive attitudes toward drinking and intoxication that dictate whether
alcohol will be used as a means for relieving that stress and tension. The alternative
hypothesis states whether or not the culture provides alternative mechanisms for relief of
that tension. A very important concept of Bales’ theory is that it emphasizes that it is not
stress alone but the combination of stressful conditions and certain types of culturally
approved attitudes toward drinking that result in high levels of alcoholism. (Linsky,
Straus, & Colby, 1984).
Leman & Alonzo (1997) define stress as a process by which individuals evaluate
and respond to the demands associated with life events. In addition, Golding (Golding,
Potts & Aneshensel, 1998) defines it as demands (external or internal) that are appraised
as taxing or exceeding the resources of the person. According to Selye, (Kutash,
Schlesinger & Associates, 1981), stress is the nonspecific response of the body to any
demand. Selye indicates that a characteristic common to many of the factors associated
with substance abuse and alcoholism is that they would be considered stressors capable
of producing considerable psychological distress.
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The nature of the relationship between sociocultural stressors and alcoholism is
complex and research has provided different results. Bray (1999) and Gelemter & 
Kranzler (1999) explain that discrepancies among findings in studies on the relationship 
of alcoholism and stress might reflect significant differences in research methodologies, 
predisposition characteristics of study populations, and the type and severity of the 
stressor under study. Other possible factors that might influence the relationship between 
stress and alcoholism are the respondent’s sociodemographic characteristics and coping
styles. Therefore, the effect of stressors on alcohol abuse must first account for the
individual differences in perception and responses to potential stressors. Kutash,
Schlesinger & Associates (1981) concluded that stress, instead of a single response, is a
process that involves the following different levels or stages. The first level is the
demand stage where the individual attempts to apply existing coping behaviors and
defenses to meet internal and external demands. The second level is the threat stage
when the individual is unable to meet the demands with existing coping behaviors and 
defenses and attempts to exercise new coping behaviors or defenses. The final level is
the exhaustion stage in which the individual is unable to resolve the demands and
experiences feelings of helplessness and hopelessness. Alcohol may be used for the relief
of stress at any or all of the three stages. In a study of recovered alcoholics as compared 
with non-alcoholics, Lamon & Alonzo (1997) found that recovering alcoholics reported
perceived higher levels of stress in different areas of their life than non alcoholics.
Traumatic stress exposure has been strongly associated with alcoholism and other
substance abuse especially in war veterans and victims of violence. Several studies
report an association between the workplace, stress and alcohol consumption (Gaffney, et
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al. (1997 and Breslin, Hayward & Baum, 1995). In addition, some studies report that 
alcohol drinking patterns differ among occupations with some occupations showing high 
levels of drinking. Several theories suggest different explanations for such a relationship. 
One of them is that jobs that produce high levels of stress induce individuals to drink as a
coping strategy to alleviate stress. (Bray, Fairbank & Marsden, 1999). Others theories
argue that some individuals who are predisposed to drink will find a career that will
support the drinking behavior. (Grunberg, Moore, Anderson-Connolly & Greenberg,
1999). In a study carried out in a working population in Japan to study the relevance of
stress, the ALDH2 genotype, and their association with alcoholism, the authors found
that the prevalence of alcoholism was highly correlated with stressful jobs and the
ALDH2 genotype. (Takeshita, Maruyama, & Morimoto, 1998).
Several studies suggest that the reaction to stress and alcohol abuse varies by
gender. Bray, Fairbank, & Marsden (1999), and Breslin, Hayward & Braun (1995) found
that stressors are highly predictive of drinking problems among men who rely on
avoidance coping strategies. In the same study, women who rely on problem-focused
strategies drink less during high stress weeks than women who score low on problem
focused coping strategies. Women who served in Vietnam and experienced high levels
of war zone stress were found to have significantly higher rates of alcohol abuse and
dependence than did other woman veterans who were not exposed to the same type of
stress. In a similar study of military women, the stress caused by being a women in the
military was associated with alcohol and drug abuse.
Stress generated by ethnic and racial discrimination has been associated with
alcohol abuse in African-American as well as Hispanic populations. In addition, stress
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related to illegal immigration status, or the stress of acculturation have been associated
with alcohol abuse in a sample of Hispanics. (Vaccaro, D., & Wills, T.A. 1998).
The relationship between stress and alcoholism has important implications for the
treatment and prevention of alcoholism. Individuals undergoing treatment for alcoholism
or other substance abuse can greatly benefit from learning stress management skills. The
coping model of substance use proposes that alcohol use represents an attempt to relieve 
negative emotional states, and this implies that an effective treatment should provide
appropriate alternative coping methods. A study by Brown, Vik, Patterson, Grant &
Schuckit (1995) tested the hypothesis that alcoholics experiencing highly threatening or
chronic psychosocial stress following treatment were more likely to relapse than
abstaining individuals not experiencing such stress. The results indicated that
improvement in psychosocial domains such as coping skills, social networks, and the
perceived ability to tolerate relapse-risk situations improved the ability of these
alcoholics to remain sober despite severe stress. Brown, Vik, Patterson, Grant, Schuckit,
(1995) examined the relationship between stressful life events and drinking outcome
among 129 alcoholic males who had completed an alcohol treatment program. Brown,
Vik, McQuaid, Patterson, Irwin & Grant (1990) analyzed stressful life events pre- and
post-treatment. Their findings suggest that acute severe stressors and highly threatening
chronic difficulties were associated with elevated relapse risk.
Even though the relationship between stress and alcohol abuse is not completely
understood, there is enough evidence of the relationship to motivate health care
professionals to identify specific stressors in alcoholic clients and to provide them with
appropriate coping skills to improve treatment outcomes.
22
F. Interaction Between Genetics, Stress and Alcoholism
In a little known but theoretically important study, Berman & Noble (1997)
examined the role of childhood stress exposure in the mediation of the association
between the DRD2 TaqI polymorphism and two measures that have been linked to
alcoholism: impaired visuospatial ability and reduced amplitude of the EEG P300 wave.
In their study of preadolescent boys the researchers found that in the presence of the TaqI
allele, the Family Stress score was negatively correlated both with visuospatial ability
and P300 amplitude, whereas in A2A2 boys family stress was not correlated with either
measure. These findings suggest that A1-allele carriers may be more ‘stress sensitive’
than A2A2 individuals, and that positive associations between the A1-allele and
alcoholism should principally be found in studies where the patient sample was
characterized by a greater degree of stress exposure. In this current study an attempt was





The research method used for this study was an observational cross-sectional design. 
The data was obtained through a 40-minute, one-on-one interview with study 
participants. In addition 5 cc of blood from each participant were obtained. The 
selection of households surveyed was done in two systematic random sampling steps.
The approximate number of houses in Catacamas was determined by dividing the total 
population of the urban area of Catacamas consisting of 24,949 inhabitants by the 
average family size in the urban area of approximately six people per house 
(24,949/6=4158.) determined by the national family survey. The skip interval was 
determined by dividing the number of houses by the proposed sample size to obtain 
eighty percent power (4158/214 = 19). In order to determine a starting point, the 
different barrios of the city were counted and data collection started at a randomly chosen 
barrio.
B. Data Collection
1.) A one-on-one face to face interview method was used to gather data. The one-
on-one interviewing gives the highest response rate (Abbey, 1990). It also eliminates the
problem of excluding illiterate persons who were a large proportion of the study
participants.
2). A blood sample from each participant was obtained through venipuncture
to assess the DRD2 genotype. All the interviewers are licensed by the Ministry of
Health to draw blood. An amount of 5 cc of blood was drawn from each participant from
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the humeral vein. Samples were stored in a refrigerator at 2-8 °C in tubs with an
anticoagulant for a maximum period of five days, and then were shipped to a laboratory 
in the United States on a weekly basis in appropiate packages at environmental
temperature. The samples were processed in the laboratory of the Department of Medical
Genetics, City of Hope Medical Center in Duarte, CA. All samples were examined using 
identification numbers only, and all genotypes were read with no knowledge of the level
of alcoholism on the part of the technician
Data collection was carried out with the help of PREDISAN, a local private
volunteer organization who has been working in Catacamas in health and community
development for over 10 years, and has an excellent reputation in the community. The
study was publicized earlier through local announcements on the radio stations, through
the PREDISAN projects and in groups of Alcoholics Anonymous. The good reputation
that PREDISAN maintains throughout the community seems to have helped the
interviewers to be accepted by the local population. The survey was seen as
PREDISAN’s project and almost every one was willing to participate. Another incentive
to encourage participation was a one-time free medical consultation in one of the well-
known clinics of PREDISAN.
Data was collected by the main researcher and a team of health care professionals
who are primarily Spanish speaking, including three physicians and seven public health
nurses. Most of these professionals were very skilled in public relations, with previous
experience in data collection in other public health programs. All of them were licensed
and skilled in venipuncture. The data collection process was mainly done during the
afternoons, after working hours Monday through Friday, and all day during Saturday and
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Sunday in order to find the interviewees at home. When more than one male were living 
in the same house, the head of the household was chosen. If the participant in the
selected household was not at home during the first visit, another visit was rescheduled
up to three times. Only one selected participant was not found during the three visits.
There were two refusals reported by the interviewers due to fear of the participants of
having their blood drawn. The data collection process took approximately 3 months to
complete.
C. Training of the Interviewers
Initially, 15 interviewers were given 20 hours of training by the principal
investigator. This training included basic data collection skills and the appropriate use of
the questionnaires. The training was conducted in the Center for Rehabilitation of
Alcoholics (CEREPA), which is one of the PREDISAN projects. To ensure reliability
the trainees practiced their interviewing skills with the CEREPA patients under the
supervision and guidance of the principal investigator. To assure the participants of the
professional nature of the study, the interviewers were provided with identification cards.
The principal investigator did pre-sampling and pre-testing of the questionnaire,
with assistance from the trainees. From the initial 15 candidates, a total of 10




Pretesting was done with 20 patients of the CEREPA program and 20 individuals
from the community with similar characteristics to the population to be sampled. A
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culturally appropiate questionnaire was developed by the researcher to gather 
demographic information (see appendice C). In addition the following three instruments 
were utilized: the Hispanic Stress Inventory (HSI), the Hispanic version of the Michigan 
Alcohol Screening test (short version) for the participants and the Michigan Alcohol 
Screening test (short version) for the parents.
2. Hispanic Stress Inventory
The Spanish version of the Hispanic Stress Inventory (HSI) is comprised of 59 items and 
four distinct sub-scales. The sub-scales include marital stress, occupational/economic stress,
parental stress, and cultural/family conflict. This test was originally developed and validated in 
Spanish to be used with Hispanics living in the US. (Cervantes, Padilla, Salgado & Snyder, 
1990). To accommodate the differences between Honduran Spanish and US Spanish, some
words and expressions were modified to make the test more understandable.
3. Michigan Alcohol Screening Test
The Michigan Alcohol Screening Test (MAST) developed by Selzer, is an instrument 
that has been widely used to detect alcoholism. The original version is composed of a 
25-item questionnaire related to the frequency, pattern and consequences of drinking.
The test is self-administered or given in a structured interview in 10 to 15 minutes (Crews
& Ser, 1992). In 1992, Pokomy, Miller & Kaplan (1972) offered a brief version of the
MAST using 13 of the original items. After testing for validity, reliability and internal 
consistence, these authors concluded that the Short Michigan Alcohol Screening Test (S- 
MAST) was as effective as the complete instrument. Selzer et al. (1975) also tested the
short version of the Michigan Alcohol Screening Test (S-MAST) to select only those
MAST items that significantly improved the prediction of the dependent variable,
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presence of alcoholism. This author also concluded that the reliability of a 13 item S-
MAST is almost as high as the one of the 24 item MAST.
Selzer, Vinokur & VanRooijen (1975) developed an adaptation of the S-MAST to
assess father’s alcoholism (F-SMAST) and mothers’ alcoholism (M-SMAST). In these 
instruments the S-MAST items are reworded to refer to father’s and mother’s drinking
behavior. Crews & Ser (1992) reviewed five group studies of the S-MAST for parents. 
These authors found high reliability from the standpoint of internal consistency,
temporal stability and reliability across siblings. Furthermore, they found that shortening 
both instruments to a nine item version appears to improve the validity and reliability. In 
this study, the Spanish version of the Short Michigan Alcohol Screening Test (S-MAST), 
consisting of 13 items, was used to diagnose alcoholism in the participants. This version 
has been validated by the National Institute of Alcoholism in Costa Rica (Sandi Esquivel 
& Corrales, 1990). A pre-test was done in a sample of our population to be surveyed and 
adaptations were not needed. The S-MAST for parental alcoholism consisting of nine 
items was also used to detect parental alcoholism in the participants.
E. Data Analysis
Using version 7.0 of the Statistical Package for the Social Sciences (SPSS), the 
data was entered in the computer and verified by double entry. Checks were made for 
incorrect responses, missing values and outliers. Descriptive statistics were calculated
for all the variables: frequencies, percentages and modes were performed on all
categorical variables, and means, median and standard deviations were described on
continuous variables. Some variables with multiple responses were recoded to facilitate
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analysis. When missing data was detected, this was rechecked in the original 
questionnaires and if no error was found, the data was recorded as missing.
Chi square test was used for comparison of proportions, t- tests and Anova for
comparison of means and hierarchical multiple regression was used to test the interaction
of MAST scores, stress and the presence of the DRD2 allele. In predicting the MAST 
Score three models were used: The first tested the effect of the demographic variables
alone, the second the effects of stress and genes and the third tested the effect of the
interaction.
F. Informed Consent and Ethical Considerations
After approval of the proposal by the Loma Linda University Institutional Review
Board (IRB), a consent form was designed according to the guidelines of the IRB. It was
originally developed in English then translated and back translated into Spanish. (See
appendix A and B) This consent form explained the purpose of the study, the length of
the interview, the instruments for data collection, the process of drawing blood and 
possible complications. The importance of confidentiality was strongly emphasized in 
the training of the interviewers, and the interviewees were assured of this confidentiality 
prior to the interview. Participants were informed that the interview would involve
asking personal questions related to alcohol and drug use, that their participation was
voluntary, and that they had the right to stop the process at any time. Furthermore, the
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More than twenty studies have examined the association between the DRD2 TaqI 
polimorphism and alcoholism, with about half supporting and half not supporting an 
association. A model that may help explain the marked variability in these study 
outcomes is provided by gene-environment interactions; a model that is enlightened by 
the established role of the dopaminergic system in the mediation of stress and,
conversely, the ability of stress to modify dopaminergic response. A 1997 study by Steve 
Berman1 and his colleagues found that rating of prior stress exposure in preadolescent 
boys determined the association between DRD2 genotypes and alcoholism risk factors, 
suggesting that variability in stress exposure, either in patient or control samples, could 
readily account for at least part of the confusion in DRD2 study outcomes. In order to test 
the Berman hypothesis that the DRD2 A1 allele is only associated with alcoholism in 
subjects with elevated stress exposure, we examined the gene-stress interactional model 
in a sample of males of Mayan descendent in the Olancho district of Honduras. 
Ascertainment was based on an epidemiologic, observational cross-sectional design, and 
the study was IRB approved. 309 adult males (age range 18-87) were interviewed by a 
physician or a public health nurse, blood samples were obtained for genetic studies, and 
participants were administered the short version of the Michigan Alcoholism Screening 
Test (S-MAST) and the Hispanic Stress Inventory (HSI). Three explanatory models were 
evaluated. The first model tested the effect of the demographic variables alone as 
predictors of MAST scores, the second tested the effects of stress and DRD2 genotypes
separately, and the third tested the effect of the interaction between stress and the DRD2
genotypes. Neither model one nor model two yielded significant results; neither MAST
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scores nor HSI scores were found to be associated with DRD2 genotypes. However,
model three was confirmed reflecting a significant (p<.05) interaction between DRD2
genotype and stress score as a predictor of MAST score. Additionally, this difference was
found to be largely accounted by the HSI occupational/economic stress score, which had
a highly significant (p=.003) interaction with DRD2 genotype as a predictor of MAST
score. This stress score was the only one of four that showed levels of stress as high as
HSI scores in a U.S. population. The MAST scores of A2A2 genotype participants were
found to be nearly identical in low stress and high stress participants, whereas the MAST
scores of A1A2 participants increased modestly with stress (p=.01) and that of A1A1
participants increased markedly (p=.001). These findings confirm Berman’s hypothesis
that DRD2 genotype-phenotype associations depend upon the magnitude of stress
exposure, and they lend support to the view that variability in DRD2 study outcomes may
in part be explained by this gene-environment interaction.
Key words: DRD2 gene, Alcoholism, Honduras, Stress, Dopamine.
Introduction
Marked variability in the outcome of association studies has become an important
issue in psychiatric genetics. Moreover, while such variability in results has been
observed with all psychiatrically relevant polymorphisms that have been extensively
studied, none have generated the level of debate and controversy that has been attached to
studies of the association between the DRD2 Tag/polymorphism and alcoholism. To 
date, more than twenty DRD2/alcoholism association studies have been reported, with 
about half supporting and half not supporting the association. In 1998 Noble2 published
the most recent meta-analysis of DRD2/alcoholism studies, evaluating the results of 15
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U.S. and international reports, consisting of 1015 alcoholics and 898 controls. Noble
reported that, overall, alcoholics had a higher prevalence of the A1 allele than controls 
(p<10 6). Additionally, the prevalence of the A1 allele was 1.5-fold higher in more severe 
than in less severe alcoholics (p<10‘4) and the prevalence was twofold higher in 
unassessed than in MAST assessed controls (p<10’4 ). These findings suggest that study- 
to-study variability in the type of alcoholics and the nature of controls used by different 
investigators would probably alter the outcome of DRD2 TaqI association studies of
alcoholism.
Despite the appeal of Noble’s conclusions as an explanation for variability in the 
outcome of DRD2 studies, a recent study by Gelemter and Kranzler3 suggested that 
neither differences in alcoholism severity nor use of unassessed vs MAST assessed
controls were, at least in their hands, viable mediators of outcome. In a study of 160
alcohol dependent subjects, segregated by severity, and 136 screened control subjects, 
they found no differences in DRD2 TaqI allelic frequencies between cases and controls, 
and analysis based on severity of alcohol dependence also yielded no significant 
association. Indeed, Gelemter4 has in the past suggested that, in view of the marked 
differences in DRD2 TaqI allelic frequencies between ethnic groups, those DRD2 studies 
that report positive findings may be flawed by hidden ethnic stratification sampling 
biases. However, while there is certainly merit to the notion that subtle differences in 
ethnic background may contaminate the veracity of outcome in these studies, this concept 
alone is an insufficient explanation for the observed variability in all studies. For one
thing, there have been three separate reports of a positive association between the DRD2
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A1 allele and alcoholism in Japanese samples5,6,7 where, presumably, both cases and 
controls are ethnically homogeneous.
An alternative view, forwarded by Comings8 proposes that study-to-study variability 
in the outcome of psychiatric association studies is to be expected because these are 
polygenic disorders, involving many different risk-associated genetic markers, each 
accounting for only 1-3% of the variance in the phenotype. As a result, a given 
phenotype, such as alcoholism, may in one individual or group tend to be linked to one 
set of gene variations, while in the next individual the phenotype may derive from a 
different set of gene variations. Therefore, within such a polygenic context, true risk may 
only be reliably assessed by the cumulative number of risk alleles carried by individuals.
A fourth explanatory model for understanding variability in genotype-phenotype 
associations is provided by studies that have demonstrated gene-environment 
interactions. The potential relevance of this argument to the Z)^Z)2/alcoholism debate 
resides in the established role of the dopaminergic system in the mediation of stress and, 
conversely, the ability of stress to modify dopaminergic response. The dopaminergic 
system has been implicated in reactivity to perturbation in environmental conditions and 
for general emotional responses9. Stress of social subordination in female cynomologus 
monkeys has been shown to be associated with decreased D2 receptor function10 and
stress exposure has been found to decrease D2 receptor mRNA in the nucleus accumbens, 
substantia nigra, and ventral tegmental areas11. Collectively, these studies suggest the
possibility that stress exposure may act to modify the nature of the association between
DRD2 genotype and any or all dopamine D2 receptor-related phenotypic expressions. 
Thus, in a little referenced but theoretically important study, Berman et al1 examined the
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role of childhood stress-exposure in the mediation of the association between the DRD2
Taql polymorphism and two measures that have been linked to alcoholism: impairments
in the Line Orientation score (a measure of visuospatial ability) (Berman, 1994, and
Berman & Noble, 1997), and reductions in the amplitude of the P300 EEG evoked
potential (Ray, 1996). In their study of preadolescent boys they divided subjects into low
vs. high childhood family stress exposure, and found that among low stress subjects there
were no differences in performance scores between A1+ subjects (A1A1 and A1A2) and
Al- subjects (A2A2). However, they also found that in the presence of the DRD2 A1
allele, the Family Stress score was negatively correlated both with reductions in
visuospatial ability and P300 amplitude, whereas in A2A2 boys Family Stress was not
correlated with either measure.
The findings reported by Berman1 suggest that stress exposure has no discernible 
effect on alcoholism-risk measures in Al - subjects, but is associated with significant
performance decrements in A1+ subjects. It is therefore reasonable to assume that
carriers of the DRD2 Al allele may be more stress-sensitive, or reactive, than A2A2
individuals, at least with respect to the expression of alcoholism-related phenotypes. 
Furthermore, if Berman’s observations in preadolescent boys has relevance for adult 
behavior we should be able to expect that variability in stress exposure may interact with 
the DRD2 Taql genotypes in predicting risk of developing alcoholism. In order to test 
this hypothesis we sought to examine the gene-stress interactional model in a sample of




1. The setting. The present study was undertaken in Catacamas, located in the
Olancho District in the Eastern part of Honduras. The majority of the population in
Catacamas are descendants of the indigenous Mayan population and Spanish
conquistadors. The average educational level is 5.2 years, and the majority of the
population are engaged in agriculture (beans, com and rice). The unemployment rate is 
commonly 40%, and underemployment is even higher12. In 1994 unemployment and
underemployment affected 73% of young men in Honduras, and the percentage of 
households that fell below the poverty line was 76%13 In view of these
occupational/economic woes, it might be expected that this would comprise a major
stressor for adult Honduran males. Indeed, within such a context it is therefore not
surprising that there are an estimated 400,000 alcoholics in Honduras, comprising 20% of 
the working population14 Alcoholism is the fourth leading cause of hospitalization in 
Honduras15, and a study by Madrid & Armengol16 revealed that 16% of the population 
surveyed had their first drink prior to age ten. Peer pressure to drink is high among
Honduran men, and like in other Latin American countries heavy drinking is taken as 
evidence of virility17. Moreover, violence at the community level has been increasing 
throughout the country. The Honduran Public Security Force reports that the homicide
13rate increased from 20.7 per 100,000 population in 1989 to 40.0 per 100,000 in 1995
2. Study Design. The research method used for this study was an observational
cross-sectional design. The approximate number of houses in Catacamas was determined,
the skip interval was derived and, adjusting to the desired sample size, every nineteenth
household was evaluated. Data was collected by the principal investigator (GAM) and a
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team of health care professionals who are primarily Spanish speaking, including three 
physicians and seven public health nurses. All interviews were conducted in Spanish, the 
primary language of this population. Data was acquired from 309 adult males through a
40-minute, one-to-one interview, and blood samples were obtained through forearm
venipuncture.
Two primary instruments were administered (verbally) to participants: (1) The 
Michigan Alcoholism Screening Test (MAST), where a cut-off score of 5-6 points was 
designated as ‘high risk’, and scores greater than 7 as ‘alcoholic’; and (2) The Spanish
version of the Hispanic Stress Inventory (HSI). The sub-scales of the HSI include
assessments of marital stress, occupational/economic stress, parental stress, and
cultural/family stress. Pretesting was undertaken with 40 subjects to determine range and 
salience. Using version 7.0 of the Statistical Package for the Social Sciences (SPSS), the 
data was entered into the computer and verified by double entry.
The research protocol was approved by IRB at the sponsoring university (Loma Linda 
University, School of Public Health). The nature and purpose of the study was explained 
to candidate participants, and as a benefit/incentive participants were offered a free
medical consultation visit in area clinics.
3. Genetic Testing. Blood samples of 309 participants were air shipped to the
Department of Medical Genetics at City of Hope National Medical center. DNA was
extracted from 304 samples by standard techniques. The DRD2 Taq I A1/A2 
polymorphism was genotyped by the technique of Grandy et al.18
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Results
The age range of participants was 18 to 87, with a mean age of 37.8 years. Subjects 
had an average of 5.9 people living in the household, an average of 2.9 children, and an
average of 5.2 years of education. The demographic characteristics for categorical
variables are shown in Table 1 below.
— Place Table 1 about here—
DRD2 Tbtf/genotyping revealed that in this sample 23 subjects (7.6%) were A1A1,
128 (42.1%) were A1A2, and 153 (49.5%) were A2A2, generating an overall prevalence
of A1+ carriers at 49.7%. Thus, the prevalence of the A1 allele in Honduran subjects is
markedly elevated compared to U.S. samples, where the prevalence has ranged from 6%
to 21% in screened controls and 25% to 64% in alcoholics (Noble, 1998). Analysis of 
MAST scores revealed that 66 subjects (21.4%) scored in the ‘alcoholic’ range, 31 
(10.0%) in the ‘high risk’ range, and 212 (68.6%) in the non-alcoholic range. Internal 
reliability analysis of the MAST and HSI were performed and alpha level of .904 and 
.881 were respectively determined. In addition the MAST correlated highly with self 
reported drinks per day (Spearman rho .80 p^TO’6). A comparison of HSI scores for a 
U.S. sample19 and the Honduran sample is shown in Table 2 below.
—Place Table 2 about here—
It is pertinent that the Honduran sample scores for family/cultural, marital and parental
stress are each significantly lower than parallel assessments in U.S. Hispanics, while only
the occupational/economic stress scores are nearly comparable between the two groups.
One interpretation of these comparisons is that Honduran males may on average
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experience less overall stress than U.S. Hispanics. The elevations in
occupational/economic stress scores, in turn, are certainly consistent with the high rates 
of unemployment and economic uncertainty experienced by Honduran males.
Hierarchical multiple regression analysis was used to test the basic research question 
of whether interaction between the DRD2 Taq I genotypes and stress was predictive of
MAST scores. Three models were used. The first model tested the effect of the
demographic variables alone as predictors of MAST scores, the second tested the effects
of stress and DRD2 genotypes separately, and the third tested the effect of the interaction
between stress and DRD21 genotype.
Model one did not predict MAST scores. However, in model two total stress did
predict MAST score but DRD2 Taq I genotype or allelic frequencies were did not predict 
MAST scores. Model three was confirmed, reflecting a significant (p<.05) interaction 
between DRD2 genotype and stress score as a predictor of MAST score. Additionally, 
this difference was found to be largely accounted for by the HSI occupational/economic 
stress score, which had a highly significant interaction with DRD2 genotype (p=:.003) as a 
predictor of MAST score. Interestingly, the occupational/economic stress score was the 
only stress score that was as high for the Olancho males as it was in U.S. Hispanic 
sample. The results of this regression analysis are shown in Figure 1 below.
—Place Figure 1 about here—
In order to provide a clearer picture of the gene/stress interaction, the HSI
occupational/economic stress score was trichotomized into low, average, and high scores.
These scores were then analyzed for interaction with TaqI genotypes in a two-way
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hierarchical ANOVA for association with MAST scores. Results are shown below in
Table 3.
-Place Table 3 about here-
The results shown in Table 3 underscore two contrasting points. First, stress
exposure markedly increases MAST scores in A1+ subjects but, consistent with the 
findings reported by Berman1, has no discernible effect on Al- participants. Secondly, 
but equally illuminating, among low stress individuals the Al - participants actually have 
significantly elevated MAST scores relative to A1+ participants, a trend that is 
significantly reversed among high stress individuals. However, additional research on
possible association of the A- individuals with alcoholism under low stress conditions is
needed because this association would not be significant if adjustments were made for the
number of significant test performed.
Discussion
The findings of the present study confirm the gene-stress interactional model first 
proposed by Berman et al1 Moreover, while demonstrating that DRD2 A1+ individuals 
may only have an increased risk of alcoholism when exposed to a ‘culturally salient’ 
stressor (in this case, occupational/economic stress), these results also suggest that in 
unstressed subjects (or groups) rates of alcoholism may actually be higher in Al- 
individuals. This gene-stress interactional phenomenon may help explain why there have 
been reports of positive associations between the DRD2 Al allele and ADHD20 while 
Rowe recently found that in his ADHD study sample Al- subjects had elevated, rather
than reduced, ADHD scores.
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There are two potential mechanisms that are foremost candidate explanations for the 
observed gene-stress interaction. Because the dopaminergic system has been implicated 
in modulating the level of reactivity to perturbations in environmental conditions9, DRD2
Taql A1 allele carriers may simply have a greater reactivity to a given level or type of
stressor than Al- individuals. As a result, stress exposure in A1+ individuals may, for
example, provoke a reduction in D2 receptor density in a manner similar to the reported 
effect of subordination stress on D2 receptor density in monkeys10. In humans, however,
this divergence in reactivity may be due either to genotype-dependent differences in
responses to a given level of stress, or a greater propensity for A1+ subjects to perceive a
given event as stressful. An alternative explanation is that A1+/A1- differences either in 
perception of or reaction to stress acts, as it does in rat studies11 to decrease D2 receptor
mRNA expression. It is possible, although clearly speculative, that in unstressed
humans, A1+ individuals have increased D2 receptor mRNA expression relative to Al-
individuals, accounting for their lower alcoholism risk, whereas stress exposure may 
preferentially reduce D2 receptor mRNA expression in A1+ subjects while having no
effect on Al - individuals.
Independent of the causal mechanisms involved, the results reported here, confirming
and extending Berman’s gene-stress interactional model, suggest that the outcome of
DRD2 Taql alcoholism studies should be expected to vary widely as a function of the
relative degree of prior stress exposure experienced both by the cases and controls being
studied. Rather than hidden ethnic sampling biases accounting for variability in outcome, 
as suggested by Gelemter4, we propose that differences in stress exposure or perception
of stress may underlie many of the differences in DRD2 Taql association studies reported
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in the literature. Indeed, although adding considerably to the complexity and level of 
effort required of association studies, the findings reported here suggest that future DRD2 
studies that do not account for gene-stress interactions will continue to have variable
outcomes. On the other hand, those studies that do account for a stress effect may extend 
the findings reported here and explicate the biological and psychological mechanisms
responsible for this phenomenon.
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M SD M SD P
HSI Total Score 96.22 28.19 78.25 18.47 <.000001
Fam/Cul/Conflict 43.97 14.59 31.96 9.66 <.000001
Marital Stress 19.06 6.93 15.71 3.37 <.0.000001
Occ/Econ Stress 21.42 8.21 20.48 7.06 0.179





Mean MAST Score by Occupational Stress Level and DRD2 Allele
Stress Level
Low Moderate High
DRD2 TaqI Mean±Cl (N) MeaniCI (N) Mean±CI (N )
A1A1 0.56 ±0.66 (9 ) 2.22± 1.78 ( 9 ) 7.00± 2.48 ( 5 )
A1A2 2.51 ± 1.15 (37 ) 1.75± 0.78 ( 44 ) 4.80± 1.30 (45)
A2A2 2.87 ±0.97 ( 55 ) 3.67± 1.13 (46) 3.24± 0.95 (50)
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Figure 1. Interaction Between HSI Occupational/Economic Stress Scores and DRD2 TaqI





A. Prevalence of DRD2
The DRD2 TaqI genotyping revealed that in this sample population 49% (n=153) 
had the A2/A2 allele, 41.4% (n=128) had the A1/A2 allele and 7.4 % (n=23) had the 
Al/Al form. Adding the A1/A2 and the Al/Al give us a prevalence of the A1 allele of
49%. In U.S samples the prevalence has ranged from 6 % to 21% in controls and 25% to 
64% percent in alcoholics, Noble et al. (1998). In addition analyses of the MAST scores 
revealed that 66 participants (21.4%) scored in the alcoholic range, 31 (10%) in the high 
risk range, and 212 (68.6%) in the non alcoholic range (see table 5). These results 
indicate that 31.4% of the studied population are abusing alcohol.
B. Interaction of DRD2, Stress and MAST Scores
To test the research question, three models were used. (See tables 6 and 7) The 
first model tested the effect of the demographic variables alone, the second added the
effects of stress and Al allele. The third added the effect of the interactions of the stress
scores and the Al allele variables. The variables used to test the research question for
each of the three regression models are listed on table 6. Table 7 shows the results of the
regression analysis. It would appear that the main effect model associations were
strongest for the occupational stress variable. The only variables that were significantly 
associated with the MAST score were the interactions of the occupational stress and total 
stress scores with the Al Al and Al A2 alleles. These individuals with the presence of the
DRD2 Al allele exposed to high levels of stress would be the ones at higher risk to
become alcoholics. Total stress score was modestly associated with the MAST score
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which would suggest that individuals exposed to high levels of stress are also candidates
to become alcoholics. The DRD2 allele alone did not show an association with the
MAST score. The percentages of alcoholics among the A1A1 , A1A2 and A2A2
individuals were 21.7% , 23.4% and 20.3% respectively.
C. Strengths of the Michigan Alcohol Screening Test and the HSI
Internal reliability analysis of the MAST and the HSI were performed, and alpha
levels of .904 and .881 were respectively determined. The MAST for the father and
mother of the participants reported an alpha level of .881 and .899 respectively. These 
results indicate that these instruments are appropriate for the population sampled.
D. Self Reported Drinks and MAST Scores
The most commonly self-reported drink used was beer, the second was hard liquor 
and the third one was rum. In a low socioeconomic sample, beer is considerable more 
expensive than hard liquor. However, the increases in beer consumption reported in the 
literature in developing countries due to massive promotional campaigns are consistent 
with these results. A correlation was performed between self-reported drinks per day and 
MAST scores. The results indicate that the participants’ MAST correlated highly with




Many studies on men’s health have focused on diseases of the prostate, colon, and 
heart. The stress detection component of this study is an important contribution to the
research on men’s physical and mental health.
In this study the interaction of stress with the A1 allele did predict the MAST 
scores especially on the occupational subscale. It is especially interesting that the three 
stress subscales that did not interact with the A1 allele in predicting the MAST scores 
were the ones for which this sample on the whole had significantly lower stress than a 
U.S. sample. This suggests that a certain minimal level of stress needs to be present in a
population before stress will interact with the A1 allele. These results are consistent with
the theory suggested by Berman & Noble (1997) that there is an interaction between
stress and the DRD2 TaqI allele in predicting phenotypes, in this case alcoholism. In a 
similar study, Berman reported that the MAST scores of the A2A2 participants had no 
discernible relationship to stress scores, whereas the MAST scores of the A1+
participants appear to be significantly stress-dependent. If these findings and those of 
Berman’s study are generalizable, it would suggest that variability in the findings of those 
DRD2 studies of alcoholism reported in the literature may indeed be at least partly due to 
sampling differences either in stress exposures or perceived stress. Moreover, this may 
help explain why several studies have reported a positive association between the DRD2 
TaqI allele while others have failed to do so. However this is not the complete answer.
We need to identify factors that are predictors of alcoholism in participants who do not
carry the A1 allele. In future studies, assessment of prior stress exposure and/or stress
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reactivity would not only generate greater consistency in the findings of different 
investigators, but would also reveal important aspects of the mechanisms involved in the 
generation of genotype-phenotype associations. It is important that such studies use 
similar instruments to characterize stress to make comparisons with other studies easier. 
A very important question is the mechanism through which the presence of the DRD2 A1 
allele led individuals under high levels of stress to abuse alcohol. One explanation could 
be that individuals who are carriers of the DRD2 A1 allele are more sensitive to stress
and use alcohol as a mechanism to alleviate stress. Stress relief then reinforces alcohol
use. Another explanation could be that the presence of the DRD2 A1 allele would
provoke individuals to be more tolerant to the negative effects of alcoholism, such as 
hangovers, headache, and stupor. Then individuals would be able to drink in higher
quantities, and in the meantime use alcohol as a stress reducer. The mechanism that
makes the DRD2 carriers and high stress individuals more vulnerable toward alcoholism 
still deserves further research. If rates of alcoholism vary as a function of the interaction 
between genes and environmental stressors, this study may help underscore the need for 
specific approaches for treatment and prevention of alcoholism globally.
A. Contextualization of Findings
There is significant evidence in the literature that the presence of the A1 allele of 
DRD2 gene is a risk factor for alcoholism. This study found that the presence of the 
DRD2 A1 allele coupled with stress exposure is a predictor of alcholism. The prevalence 
of the DRD2 allele for our sample population was 49 percent. This is highly significant
compared with US study populations who have ranged from 6% to 21% in screened
controls and from 25% to 64% in alcoholics. This fact alone can be considered as a high
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risk factor for alcoholism in males in the Olancho district of Honduras and possibly in 
males in Honduras in general. In our sample, occupational stress was the main subscale 
that showed significant interaction between alcoholism and the presence of the gene, 
while the other subscales (family, parental, and marital stress) were lower in comparison 
to the U.S. sample. One explanation could be that the participants had lower levels of 
stress in those areas. Another explanation could be that there may be unique or specific 
areas in the Honduran population that cause stress but were not measured. Conditions in
Honduras that may cause specific types of stress are poverty, violence, natural disasters
and single motherhood. The emigration of males to the U.S is a stressor for the wives,
children and elderly who are left behind. Academic stress and the abandoment of
children by parents could be stressors that cause children to start drinking at an early age. 
Males experience high levels of stress as the economic provider for the family in an
environment with scarce economic resources.
Levels of alcoholism in Honduran women are increasing along with female­
headed households. It is important to note that this research was done in males. It might 
be that women would respond differently toward stressful events. It would be interesting 
to investigate the phenotype expressions that the DRD2 gene might have in women when
coupled with environmental factors such as stress. Even when speculative, one could
suppose that depression and suicide could be phenotypical expressions of DRD2 gene in
stressed women. Dziedzicka et al. (1997) suggest that changes in the dopamine
neurotransmiter may play an important role in mediating the actions of antidepresant
drugs. Further research is needed to determine the association between specific stressors
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and alcoholism in women. The implications of the DRD2 A1 allele in other illnesses is
another important research question.
The results of this study will aid public health professionals in identifying 
individuals and populations at risk and in developing treatment and prevention programs. 
Ideally, individuals should be screened for the presence of the DRD2 gene and the
presence of life stressors. Realistically the DRD2 screening is not possible in Honduras
due to economic constraints, but as a primary prevention measure, screening for a family 
history of alcoholism and the presence of life stressors would be appropriate. The results 
of this study should be disseminated within the Honduran population through community
outlets such as churches and community associations so that individuals can become
aware of personal risk factors and take the appropriate preventive measures. This 
information should be emphasized in school health education curricula because informing 
high-risk individuals at an early age is an important primary prevention measure. 
Employers should be educated on occupational stress risk factors and provided with 
appropriate support and referral information.
The findings of this study could be disseminated among different Honduran
community, governmental and non-governmental organizations. The Ministry of Health, 
educational institutions, churches, community leaders, organizations of community health 
workers, NGO’s, and Alcoholics Anonymous could all benefit from the study’s findings.
The Ministry of Health, specifically the mental health department, could use the
findings in planning treatment and prevention programs. It would be critical to share the
findings with the Honduran National Institute of Alcoholism, which is responsible for
official policy and advocacy on prevention and treatment of alcoholism in Honduras.
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Educational institutions could develop stress management programs for elementary,
secondary, and high school age children. In addition, this information could be used by 
local and international NGO’s working in health and development in Olancho.
PREDISAN and the Good Shepard Clinic are two NGO’s which could use the
information to develop prevention, screening, and treatment programs. Other Christian
NGO’s working with alcohol and drug addiction could incorporate the information in the 
spiritual aspects of the treatment. The CEREPA program could integrate the stress
management program into their alcohol prevention and treatment interventions. The
findings would also be useful in creating a drunk driver prevention and education
program at CEREPA.
Other entities which could benefit from the study’s findings include public and 
private hospitals with detoxification units, and schools of medicine, public health, and 
social work. The military and employers and employees in stressful occupations could 
also benefit from the findings of the study. The information from the study could be 
published in Honduran scholarly public health journals and the media. The findings 
could help NGO’s and the Ministry of Health who are working with victims of natural 
disasters such as Hurricane Mitch. The stress management findings could be shared to 
assist these organizations to develop stress management techniques to replace drinking in
response to the stress created by natural disasters.
One of the strengths of this study is that the MAST and the HSI (alpha .881)show
high levels of internal reliability for this population. The MAST for the participants as
well as their mothers and fathers all demonstrate high internal consistency (alpha levels
.904, .881, .881 respectively). The MAST applied to the participants was a highly
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correlated with self reported number of daily drinks. These instruments can be used to
screen for individual alcoholism as well as for family history of alcoholism. Individuals
with a family history of alcoholism should be counseled to avoid stressful careers and
lifestyles or find means to alleviate stress while pursuing stressful careers as a secondary
prevention measure. As a tertiary prevention measure, good stress management and
coping skills should be incorporated in alcohol treatment plans. Careful attention needs
to be paid to the use of the DRD2 gene as a predictor of high-risk for alcoholism to avoid
social stigmatization and discrimination against carriers.
The results of this study in the interaction of the DRD2 gene and stress as
predictors of alcoholism in a Hispanic population could assist health professionals
working with Hispanic populations in the US. Hispanics are the fastest growing minority
in the U.S, and as native-born, legal or illegal immigrants, are exposed to high levels of
stress due to language barriers, acculturation, difficulty in career establishment, and
violence. Therefore, their need for stress management, coping skills and alcohol
treatment programs is increasingly important. If Hispanics in the U.S. are similar to the
Honduran study population, having a high prevalance of the DRD2 gene in combination
with high levels of stress, puts them at high risk of becoming alcoholics.
B. Conclusion
Collectively, these findings confirm Berman’s finding of a significant gene-
environment interaction effect for the DRD2 TaqI polymorphism and onset of
alcoholism. They suggest that variability in the outcomes of some association studies
may, in part, be due to variability in the stress exposure or stress perceptions of the
samples studied. This is probably true only for those genes which have their mRNA
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expression modified by stress/cortisol or those which have gene products that play an 
established role in mediation of the stress response. This is consistent with the findings 
for the Dopamine D2 receptor (Comings, 1998; Comings, Muhleman, Gysin & Flanagan, 
1996; and Comings, et al. (1996). In the gene-stress interactional model, a suspicion of 
hidden sampling biases in association studies is probably valid (Gelemtner, Goldman & 
Risch, 1993, and Gelemter & Kranzler, 1999). However, instead of ethnicity as the 
intervening variable, it would appear to be a component either of stress exposure or 
reactivity that may be mediating genotype-phenotype associations.
The identification of stress as a mediator for the expression of alcoholism in 
individuals with the genetic predisposition will facilitate the identification of individuals
and families at risk. This knowledge can help public health professionals with the design, 
implementation and evaluation of programs for the most vulnerable individuals and 
families. The incorporation of stress management in alcohol prevention and alcohol
treatment programs is critical to programming.
C. Strengths and Limitations of the Study
1. Strengths
A strength of this study was random sampling in a homogeneous Mayan 
descendant community. The study was carried out with free living participants in the 
community, unlike other research. While it was not feasible to do a genetic test to
determine the homogenicity of the group, our data showed that over 80 percent of the
participant were bom, raised and lived in the community. Olancho is one of the most
isolated districts of Honduras and people have being intermarrying for centuries. These
factors support the premise that the sample population was homogeneous.
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Another strength of this study is that it is the first study of the DRD2 gene that
has been carried out in an Hispanic population. This is relevant given that the Hispanic
population is the fastest growing ethnic group in the US. and there are a large numbers of
Hispanics in the world. An additional strength of the study was that the data collection
was done by Hondurans. They were well known health care professionals in the
community and this fact increased the willigness and trust of the participants. The
established alcohol treatment center under the direction of the principal investigator was
used as the community base for the study. This increased acceptance and participation.
Another strength of the study was that the Spanish short version of the MAST,
previously translated in the National Institute of Alcoholism in Costa Rica (Esquivel &
Corrales, 1990), was used to screen for alcoholism. This instrument has been
demonstrated to be an effective instrument in the sample population. The HSI, while not
broadly used in the U.S. was originally developed in Spanish for an Hispanic population.
One of the criticisms in the literature about the HSI is that it was mainly targeted to
Hispanics from Mexico and Central America. In our study the HSI seems to associate
stress and the DRD2 gene in the form theoretically predicted.
2. Limitations
While those carriers of the homozygotic form (A1 Al) of the DRD2 gene were
clearly differentiated from the other groups in their responses to stress, a larger sample
would have provided more individuals in this category and would have increased our
confidence in generalizing these findings. In addition, the HSI may not have detected
other specific types of stress unique to the population studied, such as academic stress,
parental abandonment in young people, natural disasters such as Hurrican Mitch and the
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El Nino phenomenon, lack of governmental protection against crime and robbery, and the
role of men as the economic provider for the family in an environment with scarce
economic resources in Honduras.
D. International Significance of the Study
Globally and in the US alcohol abuse and alcohol dependence are the two most
prevalent and harmful psychiatric disorders (Grant, 2000). Alcoholism is a personal
behavior that is a well known determinant of health status globally (Breslow, 1998).
WHO has classified alcoholism as a proximal (direct) health determinant. (Lerer, Lopez,
Kjellstrom & Yach, 1998). According with National Institute on Drug Abuse and the
National Institute on Alcohol Abuse and Alcoholism report in 1998, in the U.S.
population, approximatelly 113 million persons age 12 and over are current alcohol users.
This is about 52 percent of the total population age 12 and over. About 33 million
persons (15.7%) engage in binge drinking and about 12.4 million are heavy drinkers.
Rice (1995) reports that the economic cost of alcohol abuse in the US alone in 1995 was
166.5 billion dollars. This cost was mainly associated with health services and lost
productivity. Alcohol abuse and dependence can lead to injuries, violence, chronic liver
diseases, cancer, family conflict and disruption, loss of productivity and other social
costs. The use of alcohol is mixed with other social and economic problems worldwide.
The international liquor industry keeps making efforts to promote drinking behaviors.
The World Bank estimates that there are around two million alcohol related deaths
annually and that alcohol related diseases affect between five and ten percent of the world
population. (International Organization of Good Templars, 1996). Behind these statistics
there is a lot of pain and human suffering that is not possible to be quantity.
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The WHO European Region in 1996 (IOGT, 1996) declared five basic human rights in
relation to the use of alcohol:
• The right to a family and community life protected from the adverse effects of
the use of alcohol.
• The right to valid and impartial information about negative consequences of the
use of alcohol.
• The right of all children to grow up in an environment protected from the use of
alcohol and its promotion.
• The right of all who suffer from their own or other people’s use of alcohol to care
and treatment.
• The right for all who wish not to drink not to be pressured into drinking and to be
supported in their non-drinking behavior.
It is in recognition of the fact that alcoholism is a worldwide problem that any
effort toward the knowledge of its causes and potential strategies for prevention and
treatment should be supported. It is my hope that the results of this study will contribute
to the clarification of the association of genetic factors and stress in the prediction of
alcoholism among Hispanics. Furthermore, hopefully this information will help




Table 4. Demographics for continuous variables
SD N Min.Mean Max.
Age of the subject 37.8 16.2 309 18 87
Number of people living at home 5.9 3.2 309 1 18
Number of children 2.9 3.2 309 0 18
Participant's years of education 5.2 4.7 305 0 21
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_______ Stress by allele interaction2__________________________
1 Three alleles (A2A2, A1A2, A2A2) coded as two dummy variables
2 Two variables: the products of centered stress score and each of the 
two dummy variables for the alleles.
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Table 7
Regression of three models involving stress and the A1 allele on MAST alcoholism score
Stress




0.04 0.245 0.04 0.245
0.09 0.006 0.05 0.001
A1A1 Allele (l = -.033,/p = .580 
A1A2 Allele 13 = -.026,/? = .674 
Total Stress B = .237,/? = .000
Interactions 0.11 0.002 0.0470.02
Total Stress B= .096,/? = .292 
A1A1 x Stress fl = .134,/? = .030 
A1A2 x Stress B = .150,/? = .092
Family Culture / Conflict
Demographics 0.04 0.211 0.04 0.211
Main effect 0.06 0.090 0.02 0.078
A1A1 Allele B= -.029, P=.624
A1A2 Allele B= -.019, P=.755 
Total Stress B= .156, P=.009
Interactions 0.07 0.115 0.01 0.444
Total Stress B= .121, P=.163
A1A1 X Stress B= .081, P= .190 
A1A2 X stress B=. 024, P=.779
Marital
Demographics 0.04 0.145 0.04 0.145
Main effect 0.08 0.016 0.04 0.012
A1A1 Allele B= -028, P=.643
A1A2 Allele B= -.006, P=.924 
Total Stress B=.208, P=.001
Interactions 0.08 0.027 0.00 0.534
A1 Alx Stress B=.066, p=.294
A1A2 x Stress B=.083, P=.415 
Total Stress B=.131, p=.223
Parental
Demographics 0.04 0.221 0.04 0.221
Main effect 0.07 0.039 0.03 0.021
A1A1 Allele B=-.055, p=.258
A1A2 Allele B=-.029, P=,632 
Total Stress B=.205, p=.002
Interactions 0.08 0.039 0.01 0.250
A1A1 X Stress B= -.065, p=.355
A1A2 x Stress B=.073, p=.443
Total Stress B=.173, p=.l 15
Occupational / Economic
Demographics 0.03 0.090 0.0900.03
Main effect 0.0010.08 0.001 0.05
A1A1 Allele B= -.025, p=.668
A1A2 Allele B= .027, P=.648 
Total Stress B= .224, p=.000
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LOMA LINDA UNIVERSITY CALIFORNIA, USA.
CONSENT FORM
SOCIOCULTURAL STRESS AND GENETIC FACTORS IN RELATION TO 
THE CONSUMPTION OF ALCOHOL IN THE MALE POPULATION IN THE 
DEPARTMENT OF OLANCHO, HONDURAS.
1. PURPOSE AND PROCEDURES
You are being invited to participate in a research project. The purpose of this study is to 
determine if there is a relation between stressful sociocultural conditions and the severity 
of alcoholism among Olanchano men. Also under investigation is the interaction between 
genetic factors, sociocultural stress and the severity of alcoholism.
This study asks you to participation in an interview that lasts between 30 and 45 minutes. 
You will be asked about recent experiences which have made you feel uncomfortable, 
worried, or under stress.
During the interview you will also be asked about your habits related to the consumption 
of alcohol or other drugs. Also about one tablespoon of blood will be taken from your 
arm at the end of the interview.
2. RISKS
The majority of the questions will be personal and might deal with emotionally sensitive 
situations. Drawing blood could cause a small amount of pain, and a small bruise or a 
slight infection at the venepuncture site.
3. BENEFITS
This study will help health professionals to find better ways to treat and prevent 
alcoholism among the people at this community.
For your participation in this study you will receive a free appointment at Clinica El Buen 
Samaritano de Catacamas. The results of this investigation are part of a doctoral thesis 
which may be used to identify individuals and families with a risk for alcoholism. These 
results can be used to provide educational programs and better treatment approaches for 





For your participation you will be given the opportunity to know the results of this 
research.
The results will be available at:
PREDISAN
Barrio el Centro 
Catacamas, Olancho 
Telephone 95 4027 and 954341 
E-mail: predisan@hondutel.hn
4. RIGHTS OF THE PARTICIPANTS.
Your participation is voluntary and you have the right to withdrawal at any time.
5. CONFIDENTIALITY
During the research investigation your privacy and personal rights will be respected.
6. COMPLICATIONS RELATED TO THE RESEARCH
The syringes used for venepuncture are new, sterile and will be used by qualified 
personal. However, in the case of any complications resulting from your participation in 
the study you may present to the Clinic El Buen Samaritano where you will receive 
immediate medical attention without charge.
7. CONSENT
I understand that my participation in this study will not impose upon my rights and my 
privacy will be respected at all time. I understand the procedures, risks and benefits 
explained in this document and agree to participate in this research project. I understand 
that I may cancel this agreement and dropout at any time.
Participant signature or mark Identification Number
Investigator signature Identification Number




UNIVERSIDAD LOMA LINDA CALIFORNIA, EUA.
DECLARACION DE CONSENTIMIENTO
ESTRES SOCIOCULTURAL Y FACTORES GENETICOS EN EL CONSUMO 
DE ALCOHOL EN LA POBLACION MASCULINA EN EL DEPARTAMENTO
DE OLANCRO, HONDURAS
I. PROPOSITO Y PROCEDIMIENTOS
Usted esta siendo invitado a participar en un proyeeto de investigacidn.
El propdsito de este estudio es determiner si hay una relacidn entre los factores socio- 
culturales estresantes y la severidad del alcoholismo entre los hombres Olanchanos, 
adem,is se busca la interaccidn entre factores genetics estresores socioculturales y 
severidad del alcoholismo.
Este estudio requeriere que usted participe en una entrevista que durara entre 30 y 45 
minutos. Se le preguntara acerca de experiencias recientes las cuales le hayan hecho 
sentir incdmodo, preocupado o bajo estres.
Durante la entrevista tainbidn le preguntaremos acerca de sus hibitos relacionados con el 
consumo de alcohol u otras drogas; ademas se le extraerin 5 cc de sangre venosa de su 
antebrazo al fmalizar la entrevista los cuates se congelaran y seran enviados a un 
laboratorio en los Estados Unidos para hacer estudio sobre la presencia de factores 
geneticos o hereditarios relacionados con el alcoholismo.
2. RIESGOS
La mayoria de preguntas que se le haran son de tipo personal y algunas podrdn estar 
relacionadas con situaciones emocionalmente sensitivas. La extraction de sangre le 
causara un pequeiio dolor y eventualmente un pequefio morete que cedera 
espontaneamente o una leve infeccibn en el sitio de donde se extraiga la sangre.
3. BENEFICIOS
El presente estudio servird a los profesionales de la salud a encontrar mejores respuestas 





Por su participaci6n en el presente estudio usted recibird una consulta completamente 
gratuita en la Clinica El Buen Sainaritano de Catacamas.
Los hallazgos de dsta investigacibn son parte de una Tesis Doctoral y se espera que scan 
utilizados para facilitar la identificacibn de individuos y familias en riesgo de padecer la 
enfertnedad del alcoholismo; estos resultados pueden ser traducidos en programas 
educacionales prevent!vos y mejores programas de tratamiento a nivel individual, 
familiar y comunitario.
Su participacibn le dard la oportunidad de conocer los resultados de esta investigacibn, 
los cuales estardn disponibles en la siguiente direccibn:
PREDISAN 
Barrio El Centro 
Catacamas, Olancho 
Teldfono 95 4027 y 95 4341 
E-Mail : predisan@hondutel.hn
4. DERECHOS DE LOS PARTICIPANTES
Su participacibn es voluntaria y puede retirarse en cuaiquier memento.
5. CONFIDENCIALIDAD
Durante la investigacibn su privacidad y derechos personales serdn respetados.
6. DANOS RELACIONADOS CON LA INVFSTIGACION
Las jeringas que usaremos para la extraccion de sangre son nuevas, esteriles y serdn 
utilizadas por personal capacitado. En caso que presente alguna complicacibn, usted 
puede acudir a la CLINICA EL BUEN SAMARITANO, donde le dardn ateneibn mbdica 
inmediata necesaria completamente gratis.
7. DECLARACION DE CONSENTIMIENTO
Comprendo que mi participacibn en este estudio no pondrd en peligro mis derechos y que 
mi privacidad serd respetada en todo momento.
Comprendo los procedimientos, riesgos y beneficios explicados anteriormente y estoy de 
acuerdo en participar en bste proyecto de investigacibn, pudiendo cancelar este acuerdo y
retirarine en cuaiquier momento.
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Firma o huella del participante Numero de Identidad
Firma del Investigador Numero de Identidad









2. Place of Birth:
3. Ocupation:







5. Number of persons living in the house:
6. Number of children in the family




















10. ALCOHOLIC CONSUMPTION PATTERN
Frequency Amount







11. Do you use other drugs ?
Yes 1(D No 1(2)
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One bottle of 12 oz. ( 355 ml) 
One can of 12 oz. ( 355 ml ) 





Rum, whisky, moonshine,vodka 
One single ( 40 ml)
















2. Lugar de Nacimiento:
3. Ocupacion:
4. Estado Marital: Casado (1)






5. Numero de personas viviendo en la casa:
6. Numero de hijos del entrevistado:
7. Afios de estudio completados: (Numero)






9. Ingreso mensual familiar: ( En Lempiras ) 
< 1000
De 1001 a 2000 0(2)
De 2001 a 3000 0(3)
De 3001 a 4000 □(4)
De 4001 a 5000 n(5)
De 5001 a 6000 CKd) 
De 6001 a 7000 0(7)




II CONSUMO DE ALCOHOL
10. BEBIDA FAVORITA (*)
Frecuencia Cantidad









11. Usa usted otro tipo de drogas ?
Si 1(1) No m














EQUIVALENTES DE ALCOHOL (*)
CERVEZA
1 Bote 11a de 12 onzas ( 355 ml) 
1 lata de cerveza ( 355 ml)





Aguardiente, Ron, Whisky y Vodka
1 sencillo ( 40 ml) 1 trago
1 doble 
1/8 de litre 
% de litro 
’A litro 
1 litro
( 80 ml ) 2 tragos
3 tragos 
6 tragos 
12 tragos 
24 tragos
96
